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2. ^ The allowed claim(s) is/are 1=48. 

3. [3 The drawings filed on 27 February 2004 are accepted by the Examiner. 

4. □ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) □ All b) □ Some* c) □ None of the: 

1. □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 
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Paper No./Mail Date . 
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Examiner's Amendment 

1 . An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

2. Authorization for this examiner's amendment was given in a telephone interview 
with Bella Fishman Reg. No. 37,485 on April 22 nd 2004. 

3. The application has been amended as follows: 
In the title: 

A) Delete the current title and insert "Automated NMR Analysis Using Solvents 
and Sample Tube Materials to Control Frequency Shifts " 

In Amended claim 47 submitted February 27 th 2004: 

B) In 02/27/2004 Amended claim 47 line 2 after "resonant circuit" insert "which". 

Information Disclosure Statement 

4. The information disclosure statement (IDS) submitted on 01/29/2002 is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement has been considered by the examiner. 

Drawings 

5. The Formal drawings of figures 1-4 including the approved drawing correction 
changes to Figure 1 , submitted January 5 th 2004 have been approved by the examiner, 
and the official draftsperson. 

Specification 
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6. The objection to the disclosure is rescinded in view of applicant's February 27 th 
2004 amendment to paragraph [0019]. 

7. The objection to the title is rescinded in view of the February 27 th 2004 title 
change submitted with the statement that new formal drawings had been filed. The 
examiner notes that as per applicant's February 27 th 2004 submission the title of the 
invention is: Automated NMR Analysis Using Solvents and Sample Tube Materials 
to Control Frequency Shifts. 

Allowable Subject Matter 

8. Amended Claims 1-48 are allowed over the prior art of record. 

The following is an examiner's statement of Reasons for Allowance: 

9. With respect to Allowed Amended independent apparatus Claim 1, 

— Claim 1 A method of selecting sample tube-solvent pairs for performing nuclear 
magnetic resonance measurements, comprising; 

determining a first frequency shift introduced by a first sample into a resonant 
circuit of a nuclear magnetic resonance spectrometer, the first sample including a first 
sample tube containing a first sample solvent and a first compound of interest, wherein 
the first solvent has a first solvent dielectric constant and the first sample tube has a first 
effective sample tube dielectric constant; 

determining a second frequency shift introduced by a second sample into the 
resonant circuit of the nuclear magnetic resonance spectrometer, the second sample 
including a second sample tube containing a second sample solvent and a second 
compound of interest, wherein the second solvent has a second solvent dielectric 
constant different from the first solvent dielectric constant, and the second sample tube 
has a second effective sample tube dielectric constant different from the first sample 
tube dielectric constant; 
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and selecting the first sample and the second sample for performing nuclear 
magnetic resonance measurements on the first compound of interest and the second 
compound of interest when the first frequency shift and the second frequency shift have 
a predetermined relationship." 

10. With respect to Allowed Amended independent apparatus Claim 23, 

— Claim 23 A method of selecting sample tubes for performing nuclear magnetic 
resonance measurements, comprising: 

a) determining a first frequency shift introduced in a resonant frequency of a 
resonant circuit of a nuclear magnetic resonance spectrometer by a first sample 
comprising a first sample tube containing a first sample solvent; 

b) determining a second frequency shift introduced in the resonant frequency 
of the resonant circuit by a second sample comprising a second sample tube containing 
a second sample solvent, wherein the first sample solvent is different from the second 
sample solvent and the first sample tube has a different effective dielectric constant 
from the second sample tube; and 

c) when the first frequency shift is substantially equal to the second 
frequency shift, selecting the first sample and the second sample for sequentially 
performing nuclear magnetic resonance measurements using the resonant circuit on a 
first compound of interest contained in the first solvent in the first sample tube and on a 
second compound of interest contained in the second solvent in the second sample 
tube." 

1 1 . With respect to Allowed Amended independent apparatus Claim 25, 
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— Claim 25 A method of performing nuclear magnetic resonance measurements, 
comprising: 

a) loading a first sample into a nuclear magnetic resonance probe of a 
nuclear magnetic resonance spectrometer, the first sample including a first sample tube 
containing a first sample solvent and a first compound of interest, the spectrometer 
including a resonant circuit for performing nuclear magnetic resonance measurements 
on samples, wherein the first solvent has a first solvent dielectric constant and the first 
sample tube has a first sample tube dielectric constant, and the first sample causes a 
first frequency shift in the resonant frequency of the resonant circuit upon loading into 
the probe; 

b) employing the resonant circuit to perform a first nuclear magnetic 
resonance measurement on the first compound of interest contained in the first sample 
tube; 

c) after the first nuclear magnetic resonance measurement is performed, 
loading a second sample including a second sample tube containing a second sample 
solvent and a second compound of interest into the nuclear magnetic resonance probe, 
wherein 

the second solvent has a second solvent dielectric constant different from 
the first solvent dielectric constant, 

the second sample tube has a second sample tube dielectric constant 
different from the first sample tube dielectric constant, 

the second sample causes a second frequency shift; in the resonant 
frequency of the resonant circuit upon loading into the probe; and 

d) employing the resonant circuit to perform a second nuclear magnetic 
resonance measurement on the compound of interest contained in the second sample 
tube; 

wherein the second frequency shift is substantially equal to the first frequency 
shift, whereby the resonant frequency of the resonant circuit need not be externally 
retuned between the first nuclear magnetic resonance measurement and the second 
nuclear magnetic resonance measurement." 
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12. With respect to Allowed Amended independent apparatus Claim 39, 

— Claim 39 A method of performing nuclear magnetic resonance measurements, 
comprising: 

a) performing a first nuclear magnetic resonance measurement on a first 
sample, the first sample comprising a first sample tube containing first sample contents 
including a first sample solvent and a first compound of interest; and 

b) performing a second nuclear magnetic resonance measurement on a 
second sample, the second sample comprising a second sample tube containing 
second sample contents including a second sample solvent and a second compound of 
interest; wherein 

an effective dielectric constant of the first sample tube is lower than an 
effective dielectric constant of the second sample tube, 

a dielectric constant of the first sample contents is higher than a dielectric 
constant of the second sample contents, 

whereby a difference in dielectric properties between the first sample tube and 
the second tube compensates at least partially for a difference in dielectric 
properties between the first sample contents and the second sample contents." 

1 3. With respect to Allowed Amended independent apparatus Claim 41 , 

— Claim 41 A method of performing nuclear magnetic resonance measurements, 
comprising: 

a) loading a first solvent and a first set of compounds of interest into a 
corresponding plurality of substantially identical first sample tubes, wherein each first 
sample tube containing the first solvent introduces a first frequency shift into a resonant 
frequency of a resonant circuit of a nuclear magnetic resonance spectrometer; and 
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b) loading a second solvent and a second set of compounds of interest into a 
corresponding plurality of substantially identical second sample tubes different from the 
first sample tubes, the second solvent being different from the first solvent, wherein 
each second sample tube containing the second solvent introduces a second frequency 
shift into the resonant frequency of the resonant circuit, and wherein the second 
frequency shift is substantially equal to the first frequency shift; 

c) employing the resonant circuit to sequentially perform nuclear magnetic 
resonant measurements on the set of first compounds of interest loaded into the 
plurality of first sample tubes containing the first solvent, and on the set of second 
compounds of interest loaded into the plurality of second sample tubes containing the 
second solvent." 

14. With respect to Allowed Amended independent apparatus Claim 42, 



— Claim 42 A method of performing nuclear magnetic resonance measurements, 
comprising; 

a) loading a first sample into a nuclear magnetic resonance probe of a 
nuclear magnetic resonance spectrometer, the first sample including a first sample tube 
containing a first sample solvent and a first compound of interest, the spectrometer 
including a resonant circuit for performing nuclear magnetic resonance measurements 
on samples, wherein 

the first solvent has a first solvent dielectric constant and the first sample tube 
has a first sample tube dielectric constant, and 

the first sample causes a first frequency shift in the resonant frequency of the 
resonant circuit upon loading into the probe; 

b) employing the resonant circuit to perform a first nuclear magnetic 
resonance measurement on the first compound of interest contained in the first sample 
tube; 
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c) after the first nuclear magnetic resonance measurement is performed, 
loading a second sample including a second sample tube containing a second sample 
solvent and a second compound of interest into the nuclear magnetic resonance probe, 
wherein 

the second solvent has a second solvent dielectric constant different from the 
first solvent dielectric constant, 

the second sample tube has a second sample tube dielectric constant different 
from the .first sample tube dielectric constant, 

the second sample causes a second frequency shift in the resonant frequency of 
the resonant circuit upon loading into the probe; and 

d) employing the resonant circuit to perform a second nuclear magnetic 
resonance measurement on the compound of interest contained in the second sample 
tube; 

wherein a magnitude of a difference between the second frequency shift and the 
first frequency shift is lower than a -5 dB bandwidth of the probe." 



15. With respect to Allowed Amended independent apparatus Claim 45, 



»■ Claim 45 A method of performing nuclear magnetic resonance measurements, 
comprising: 

a) loading a first sample comprising a first sample tube containing a first 
solvent and a first compound of interest into a nuclear magnetic resonance probe of a 
nuclear magnetic resonance spectrometer, wherein the first solvent has a first solvent 
dielectric constant and the first sample tube has a first sample tube dielectric constant; 

b) employing the probe and spectrometer to perform a first nuclear magnetic 
resonance measurement on the first compound of interest contained in the first sample 
tube; 

c) after the first nuclear magnetic resonance measurement is performed, 
loading a second sample comprising a second sample tube containing a second solvent 
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and a second compound of interest into the nuclear magnetic resonance probe, 
wherein; 

the second solvent has a second solvent dielectric constant different from the 
first solvent dielectric constant, 

the second sample tube has a second sample tube dielectric constant different 
from the first sample tube dielectric constant, and 

a difference between the first sample tube dielectric constant and the second 
sample tube dielectric constant substantially offsets a difference between the first 
solvent dielectric constant and the second solvent dielectric constant; and 

d) employing the probe and spectrometer to perform a second nuclear 
magnetic resonance measurement on the second compound of interest contained in the 
second sample tube." 

16. With respect to Allowed Amended independent apparatus Claim 46, 



— Claim 46 A method of performing magnetic resonance measurements, comprising 

a) loading a first sample comprising a first sample tube containing a first 
solvent and a first compound of interest into a nuclear magnetic resonance probe of a 
nuclear magnetic resonance spectrometer, wherein the first sample has a first 
effective dielectric constant; 

b) performing a first nuclear magnetic resonance measurement on the first 
sample; 

c) after the first nuclear magnetic resonance measurement is performed, 
loading a second sample comprising a second sample tube containing a second solvent 
and a second compound of interest into the nuclear magnetic resonance probe, wherein 
the second sample has a second effective dielectric constant, and wherein: 

the first solvent has a different dielectric constant from the second solvent, 
the first sample tube has a different dielectric constant from the second sample 
tube, and 
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the first effective dielectric constant is substantially equal to the second 
effective dielectric constant; and 

d) performing a second nuclear magnetic resonance measurement on the 
second sample." 

17. With respect to Allowed Amended independent apparatus Claim 47, 

— Claim 47 "A nuclear magnetic resonance apparatus comprising: 

a) a nuclear magnetic resonance spectrometer including a resonant circuit 
which sequentially performs nuclear magnetic resonance measurements on samples 
inserted in a measurement location of the spectrometer; and 

b) a sample holding and loading system, which stores and loads into the 
measurement location a plurality of samples, the plurality of samples comprising 

a plurality of first samples comprising a plurality of sample tubes 
containing a first solvent and a corresponding first set of compounds of 
interest, wherein each first sample introduces a first frequency shift into a 
resonant frequency of the resonant circuit, and 

a plurality of second samples comprising a plurality of second 
sample tubes containing a second solvent and a corresponding second 
set of compounds of interest, wherein 

each of the second sample tubes has a different dielectric constant 

from each of the first sample tubes, 
the second solvent has a different dielectric constant from the first solvent, 
each second sample introduces a second frequency shift into the resonant 
frequency of the resonant circuit, and 

the second frequency shift is substantially equal to the first frequency shift. 

18. With respect to Allowed Amended independent apparatus Claim 48, 
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— Claim 48 A sample holding apparatus which stores a plurality of samples and 
permits sequential loading into a nuclear magnetic resonance spectrometer, comprising: 

a) a sample holder for holding the plurality of samples; 

b) a plurality of first samples situated in the sample holder, comprising a 
plurality of sample tubes containing a first solvent and a corresponding first set of 
compounds of interest; and 

c) a plurality of second samples situated in the sample holder, comprising a 
plurality of second sample tubes containing a second solvent and a corresponding 
second set of compounds of interest, wherein 

each of the second sample tubes has a different dielectric constant from 
each of the first sample tubes, 

the second solvent has a different dielectric constant from the first solvent, 

and 

the plurality of second samples and the plurality of first samples have 
substantially equal effective dielectric constants. 

19. Each of these Amended independent claims are considered to be allowable 
over the prior art of record (i.e. Scholes et al., Zens, Cohen et al., Hofmann et al, 
Raftery et al., Encellaz et al., Rath, Anderson, Hayes et al., Shen, Triebe et al., 
Magnusen, Busse-Grawitz et al., and Anderson et al.), because, the prior art of 
record does not teach or suggest applicant's method of selecting sample tube-solvent 
pairs for performing nuclear magnetic resonance measurements as set forth and 
claimed by applicant. Specifically, it is the selection / loading / performing criteria, based 
upon the numerous differences in dielectric constant between: the first sample, (i.e. with 
the 'first sample' comprised of a first sample tube dielectric constant, a first solvent 
dielectric constant, and a first compound of interest dielectric constant) the second 
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sample, (i.e. with the 'second sample' comprised of a first sample tube dielectric 
constant, a second solvent dielectric constant, and a second compound of interest 
dielectric constant) and the determined frequency shifts introduced by the first and 
second samples, having a predetermined relationship that is the combinational feature 
of novelty in each of applicant's independent claims, and it is the combinations of 
features in each independent claim taken as a hole, which distinguishes applicant's 
claims from the prior art of record. 

20. The prior arts of Scholes et al., Zens, Cohen et al., Hofmann et al, Raftery et 
al., Encellaz et aL, Rath, Anderson, Hayes et al., Shen, Triebe et al., Magnusen, 
Busse-Grawitz et al., and Anderson et al., do not teach or suggest applicant's method 
for selecting, loading and performing measurements on NMR samples. None of the 
prior arts -of record teach the combination of steps, which require numerous different 
dielectric constants and frequency shifts, to carry out applicant's automated NMR 
analysis. The prior arts fail to even consider the relationships of the dielectric constants, 
and frequency shifts as set forth in applicant's claims. Therefore, applicant's claims 
teach away from what is known in the prior art, and are considered to be both novel and 
nonobvious by the examiner. 

21 . With respect to Amended Dependent Claim 2, and Dependent Claims 3-22 
each of these claims are considered to be allowable by the examiner because they 
depend from Allowed Amended independent method Claim 1. 
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22. With respect to Dependent Claim 24, this claim is considered to be allowable by 
the examiner because it depends from Allowed Amended independent method 
Claim 23. 

23. With respect to Dependent Claims 26-38 each of these claims are considered to 
be allowable by the examiner because they depend from Allowed Amended 
independent method Claim 25. 

24. With respect to Dependent Claim 40, this claim is considered to be allowable by 
the examiner because it depends from Allowed Amended independent method 
Claim 39. 

25. With respect to Dependent Claims 43-44 each of these claims are considered to 
be allowable by the examiner because they depend from Allowed Amended 
independent method Claim 42. 

26. Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

27. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

A) Scholes et al., US patent 5,508,097 issued January 28th 1997; which teaches a 
dielectric resonator based EPR probe. 

B) Zens US patent 4,654,592 issued March 31 st 1 987 which teaches a method for 
concurrent NMR analysis of multiple samples with solvents. 
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C) Cohen et al., US patent 6,301 ,480 B1 issued October 30 th 2001 ; which teaches 
a flow through probe for NMR spectrometers. 

D) Hofmann et al, US patent 6,614,228 B2 issued September 2 nd 2003; filed 
October 24 th 2001 ; which teaches a device for trapping at least one component of a 
chromatography flow in an LC/NMR environment. 

E) Raftery et al., US Patent Application publication published September 19 th 2002; 
filed August 24 th 2001 which teaches a nuclear magnetic resonance device for multiple 
samples. 

F) Rath US patent 4,916,398 issued April 10 th 1990 which teaches remote NMR 
transmission line tuning. 

G) Encellaz et al., US patent 4,950,993 issued August 21 st 1 990, which teaches a 
device for adjusting an RF NMR antenna. 

H) Shen US patent 5,036,426 issued July 30 th 1991 ; which teaches a device for 
tuning and matching an NMR coil. 

I) Hayes et al., US patent 5,081,418 issued January 14 th 1992 which teaches a 
method and apparatus fortuning an NMR field coil. 

J) Anderson US patent 5,552,709 issued September 3 rd 1996, which shows an 
NMR sample cell with multiple sample compartments. 

K) Busse-Grawitz et al., US patent 5,552,710 issued September 3 rd 1996, which 
teaches an automatic auxiliary device for tuning an NMR receiving coil. 
L) Magnusen US patent 5,986,455 issued November 16 th 1999; which teaches an 
automatic tuning apparatus for NMR nuclear quadrupole resonance. 
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M) Triebe et al., US patent 6,204,665 issued March 20th 2001 , which teaches an 
NMR probe head with integrated remote tuning. 

N) Anderson et al., US patent 6,323,647 B1 issued November 27th 2001 ; filed 
September 16th 1999, which teaches motor driven tuning and matching of RF coils in 
an NMR probe. 

O) Cosman US Patent Application Publication 2003/0156986 A1 published August 
21 st 2003;which is the corresponding publication of applicant's instant application, noted 
for the purposes of a complete record. This reference is not available as prior art. 
P) Cosman European Patent Application EP 1331488 A2 published July 30 th 2003; 
which is the corresponding European publication of applicant's instant application, noted 
for the purposes of a complete record. This reference is not available as prior art. 



28. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tiffany Fetzner whose telephone number is: (571) 272- 
2241 . The examiner can normally be reached on Monday-Thursday from 7:00am to 
4:30pm., and on alternate Friday's from 7:00am to 3:30pm. 

29. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego Gutierrez, can be reached at (571) 272-2245. The only official fax 
phone number for the organization where this application or proceeding is assigned is 
(703) 872-9306. 



Conclusion 





TAF 

April 22, 2004 



Diego Gutierrez 
Supervisory Patent Examiner 
Technology Center 2800 



